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[005 6] £;lJilCfir!|^Ufc:pI^»J(^4^-Ct>. h y 

>'w:7 h , -j^DL'^jx^y ^ h , -^-f^fvy ^ I — 
h . i^:^ ^ y ^ t — h , v?ac^^v--^^f^ v-zv:? ^ 

hyr-t^v, ^^/i-:7^ y /V3i^7Vt/y 3 
hyy^^vhy;>ty7^^h^>^^tN5- t^sjf^L 

/^^:7;i-;^:7ai— ^y^=f-)\^y ^ yy—V^ oL'^jvy 
y/vni^/v^*y hy;'«^>^i-hy 7« yy^-h 

[0 0 5 7] W±<Oj:5 3^j^^il»Jf^lST't<tt^L2a 

v-U-hfC^fLTO. l~2 0K4%;i5$f^u<^ 5^ 

1 5 t) ^JPfi;65 0. 1 

2 0®»%<|:^;t5i:. 7-<yVASffiJj::/y — KT!> h 

[005 8] *^i|g^Ci3U^Trt^ 
ttSr/J>^<-r5^i!SlIi UT. mm^l 1-1 244 4 

§l¥l 1 -2 4 6 7 0 4-^IB®<Di/yi?n->rv:r.;7.7^^i. 
^182 0 0 0 — 6 3 5 6 O-g-|E^C0v^:^y *fen— yl^ 
#§1^1 1 - 9 2 5 7 4-g-iB4gOi5^^>'S& 
=^y^'rJ^m. #^^1 1 -9 0 9 4 6-tfB^cDa^:7^ 

[005 9] tn^m^mAism^. s etjtc/j; i:ft«<^a 
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^>y^y z:^J>7h^.i^mAm^\<omtl.x. 2, 4 

^^y^iy^ry =c / ly^ 2, 2* - t Kd:^v'- 4 - 
p« h=¥v^-<^^y^7^/ 2. 2* -t?- 1 Kc2:^i/- 
4. 4' h^iy^iy:/y 2-\i Yx2ei^iy^ 

4-n—:^^V^'i^^>:/y3^J>. 2-t:KD^v'- 
4- K7=^v'>'V:;i-^i/--^>'>/:7:iiy 2-tKp^e/'- 

4- (2-t KDaf^v'-3-^>$^>5' y ue^iy) -fuif^e^ 

iy^>'-yy:^j>^^i:hif^zti)^x-t^o ^y-yhv 

T>^-^v^^^j8IKiR?PJt LTtt. 2 (2' -t Kn:^ 
V-a' - t e r t — 5 ' — ^^yl-:?^!::^^^) 

- 5~i^ D/U-O-^^ h y ry^— v'K 2 (2' -t Ko^e 

V- 6 ' — t e r t ^^-^Z h I) TV 

-/K 2 (2' -tKD^v'-3' , 5' -v?-ter 

t -T^>^i-:7ai::^>^v) ^^'y^ hyry"— 2 (2' - 

t Kn:3f.v/— 3 ' . 5 ' —\/— t e r t — 7*5^yv:7^^ 
>'V) -5-:J^ n^v^^-v^ MJT:/— /l^. 2 (2* -tK 
n^i/— 5 * — t e r t —^^'^f\^y:3L:=^)V) ^l^V Y 

y v-u— p — t e r t — ':/^/v:7 

^i^SJi|X^iJ(^^T*l>. #JC2-fc Ka=2^iX--4-;^ 
v'^V>^:7 j:y 2. 2* -v^- t Kn^i/-4. 
4' h:^v'^>'y^:7^/>-, 2 (2* ~fc Kn^Sfv- 

- 3 ' - t e r t -:/^7V-5 ' ^yv:7 ^n^V) - 

5- i5^ n/lx^vy.h y T-O/— 2 (2' ~bKD:2|rV 
-5 ' - t e r t h y T>^— 
/K 2 (2' -b , 5' -i^- t e r t 
-T^/l-7ai:=:y]x) -<>->Z h y T:/— 2 (2' -t 

yv) -5-i?'D>ri.-<>'y'fyT>^— /v;ei5i|§{cif4 Lv^o 

[0 0 6 0] ^^i^ii^piHRSjtt. mmm-S:(omti:^^m(o 

[»iR?PJtt. JaS<^6feMbl»il:(^M^d-b. }Sft3 7 0nm 
(1 a) 



100 6 11 ^^^KiKS«JlwOl^Ttt. #§|BS6 

0-235852 4#|g2p 3-199201 -i-, [^5 
-1907073 -i-. fRl5-194789-§'. Ir)5-2 
.10 71471 -g-, p)6-107854-i-. R16-1182 
33-g-. me- 1 4 8 4 3 0-g-. [^7-1 1 0 5 6-§-. 
ra7-1 1055-g-. IrI7-1 1056^; 1^18-29 
619 Ir)8-239509-§-. #512 0 0 0-2 0 
4 17 3-§-(D«'^$6JC|S^;&Sfc^, 
[00 6 2] ^iJ1^.^aKllXS>J(^^AP»fl. •fe>^Vo-;^Tv' 
hfc^tbO. 0 0 l-5aS%d5»*L<. 0. 0 
l~l«*%;&5i:?)#f4LV^ ^APi;650. 0 0 1 K4 

[0 0 6 3J ^^^KlKSf»Jtt-fe:7Vn-;^Tv'U- 

[0064] «&fE*Mk:BSit?r'JH. -fe^^vn-;;^ h y T-t^- 
30 m&l^8-3 2 5 5 3 7#^$B) . ^*T=^iy>^t 

(#§a¥5 - 2 7 1 4 7 1 ^<^m > ^vy' h y T 

/V^UV®I|X^J (4#§a^6-2 3 5 8 1 9-g-i^ 
?g) > -^vy:7aiy >^UVP^ltK^J (#gg5p6-i 1 8 
2 3 3#^«) ?i^ifO>(t;^fe;6Sfe:5o 

[0 0 6 5] ro5*>. ^'^^^ KT^^-^k-g-fet^^iJi 
LTfi. t -:7'^/vT^ h y :7ai^yvT^ hy 

T. TIBSt (la), (lb) Tv^$H^^k'&i^^;65fc 

40 [00 6 6] 
[^kl J 

(1 b) 



CHa « CH3 1 

o 
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[0 0 6 7] ':^\mitm<Dmmit. 0 . 001-5% 
tmiL U < . 0 . 0 1 ~ 1 J: !? »4 ^Ap4;65 
0.001 %*SST'*> 5 i 5^P^*;iS^>;it < , mmifi 

[0 0 6 8] mWmL^nWtLX\-i\ v-y;*, ;{7;^-y 

[00 6 9] Sfc*iT-^&fl:«:)«c¥*D!BiSf4 0 . 01-10 
Onmi>mt.V<. 0. 1 — 1 0 mdJ#{r#f^ LV\ 

[0 0 7 0] ^iKt^*9ff<D^«fi, -fe/l'n-;^Tv'U 
-h»c*fLr0. 0 0 l~5H»%T?i55ridSif*L 

<. 0. 0 l-lKl:%T-fc5ri;6SJ;!?*f^ Lv\ ^ 
tmt^ 0 . 0 0 1 ff*%*m-ett5feSp^*$r+:9-»C^S 

[0 0 7 1 ] mmmmMt Lrti. sffisttso^s^jat? 

«^!lx.tf#ll|BS6 1 -2 4 3 8 3 7-§-/wt if^c:fEtt^^^■C^^ 
0. 0 0 l-2K^%d5if*L<. 0. 0 1-lSft% 

*s J: t) ^ps*s 0. 0 0 1 S^*%7|5S|-efc^^ 

fmjP?^*5r+^^-lr^ff-f-S r i ^5-r-#-r> ^;!JPS;d5 2 

[0 0 7 2] /=^V^|^ffiStt?flJi LT(4. a^V:^^ 

V'VT'-'l'i^-'l'ai— x/V, TKy ;*-^->:n'^Ui^7'.'l'^/V7 
^1^:=^— r/K /-Ky :^^v'3i^U'V-7Ky ^^VT" 

/K :Ky ::i-^v-oz5=-u>-^ft7/Uzj— /mfl;5^*|55J3c;^ 
7^>'l', J^y ^af.v.3:-9^u>.j)gBS^3i;^7^yK TKyiJ'y-t 

y >'flifl5®e^;^7^/i'. flifi6gfv?3^^ y -/v-t 5: k, by 

[0 0 7 3] T^^a-^-J^l^ffigftjliJi: LTJi^/i-^'^S^ 



75 

J^/i'^d- VK;^, y >'^3i:^xyvlgTfc 
'yy }\^^)^7.)vy nr^^-^i^m^. a-:^Ayy it:^^^ 

T)V^A^y :<^~—)\'3L — 7-)Vm.Wk. TKy :^-:¥v-3:f^^' 
[00 74] ■)3^:^:y^nm^mAh LT»4T 5: 
T't. m m3J!iffi5T5>1£, m4®T>'^=!>i>,^ 

t*T-*j •? . N- N y T/V^.'V— N-:*>'l^jJ?=Jt-->;^^ 
yi'T ^'A'<^-rv, N- h y 7'>'V=¥/V'-N-;^>'i' 

[0 0 7 5] 81)127 ym^^m^'&n^mn-t^ 

#ffijS1*t^J<^^fe!)Pi*4, -fe/Wci— jP^.Tv'U— KicMLT 
0. 0 0 2~2»J|%dS»*b<. O. 0 1~0. 

i •? Li \ ^P*;J5 0 . 002 K»%*iST- 
fcHf4)^P^;^Sr+^^{r^S-r;5- i:;j5T?#-f, ^ip* 

[0 0 7 6] 2^^ig(;:*ji,NT»±, t'^-T'— v-3 
7'-e^3>'±#^RlSrjfeAp-t-5ri:»;iJ:5. 3t#^*14Sr 
^|J»4, -fe/VD— ^^.Tv-U— h 7-l'>'Vi^<!?l^^— 7=^— v^s 

(±. -fe^'Vci— j^^T-^u— h 1 0 OKSSSf-MLT, 0. 

« 0 1-2 0K»$c©t5ffl-e^ffli-5>o ^^^-fk^ig^tt, 

•fe^lxn-^Z-feU— K 1 0 OKigBICjiJLT. 0. 0 5 

~ 1 5 m.'^noy^mv^mt^ z. t ds»^ l < . o . i 
[00 7 7] ^^mmit^mma.. (.-rtooh. 
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^r>'--'^S^ -^^i^-Z-J^. f^v'-zvig. 7 

h-y5-:;'>is. f7v?>-ii&t;i , 3. 5-h 
10 0 7 8] :^^m\^is\,^xti. «fe?iflSr^Pi-5r i 

•f-SafiS^-g-ei 0~1 0 0 0ppm*5*f^L<, 5 0 

~5 0 O p pm;i5j|{cjf^ 
[0 0 7 9J ^fc. :^^miZiii-f^:^V-r-mma-t. 

10 0 8 01 :i^?^m(Dmmmm:>3m\zx<omm^n^y 

©U^— 7*— v'gV (Re) ^COV^TlEi-i:v -t^Sl^t 

5*(43i D-:fy^-^~- ({^^Mtfft+A E P - 1 0 0 : 

m) M) Sr^V^T. jS*6 3 2. 8 nm»c*5 

Re= (nx — ny) Xd 
n X : W5\^(Dm^^ 
n y : a$:^l*]OSST* 
[00 8 1] Ui?— ^— i/aV (Re) /h^VMiif 
Srt:;^l^c03t#M::^'l4d5;>il'^wiSr^L, 0 — 3 OOn 

J^^*l*]<OU-iJ'— r-Vs (R t h) tfiS-Cfct). 

jS:g6 3 2. 8 nni{r*3t-t^J¥$:^lfi)ro^®fTl-7-<yV 

Rth= { (nx + ny) Xd 
n X : m^lBjO®^^ 
n y : W^^<r>m^^ 

n z : $;^rS]©eifr^ 
[0 0 8 2] /i:$:^iPi®ffi^^*5/js$i,Nfit\ 

^flfc-fe/VD — v-U— h7-f-'VA(DR t hH 1 0 0 
/im^fct?. 0 nm~6 0 OnmTfot). $feJ-«0n 
m~4 0 0 nm-CfflV>btt*. 

[0 0 8 3] ^^PjW^^^^MJSlT'-f^'WAfi, Ci^!l;iff. 
<B^ffit!&slll^. 7t#ffl«->-h, AR. LR. AGIKffi 



(10) 

IS 

[0 084] ^-^mcnn^i-mmy >{)^J-~-k%^^^'y 

4 8 4 2 0^<afB»C|E«;65fe^, ?i$B^B«^^Stl. ZJ^ 

[0 0 8 5] ?grB-fe^Ko?iJs^(i. a^ii. -tfc©sffi 

S«»rffi>,N5) T^-iJ^-^-hS (TM«JS) SrSrttT 
20 ^±jV(0&m-i. —^i^ 50 n m~ 2 mm©^$ Sr^i" 
[00 86] 3t<^««i>— ffi^JS^TttSrWb. 

X/4M^2WjiiW-fe-'Vn— ^T->1/— /VA 
mik^^^-r^tz.ib. y^mS(D±fi-u-:x.Tiyu~vy 

[0 0 8 7] ^^it^^cDiJcS^BHi-ft-^ife (#t;i7' 
ttfc5t#^m->- h ta^^i^•r^^?) («i#P^¥3-9 3 

25-§-. iR)6-148429-§-, Ir18-50206#, 
IhI9-2 6 5 7 2 -^O^ii^^glB^) . 

« [ O O 8 8 ] ttiS&U%^(OMM'J'\Zit. 3 

(i. 2 5 — 3 5 0 /imCDii:$$r*i-^;ii:;iSjj:^ t< , 

4 0 — 20 0 ;inicoji:$Sr*-rsri:is$t,i::$f^L 

[0 0 8 9] BtJlE^^6<)^:^tt^«. ^(^-m^i^ L 
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5r bv\ -r-f^^^^x-f •;/i?fSH^8■tt^^^=■S•■g^J• 

10 0 9 0) *ii?g©^?Si!{|gl:i^i*tcj: y)mm^h.i,7 

T^So TN (Twisted Nematic)^ I 
PS (In — Plane Swi tching) v FL 
C (Ferroelectric Liquid Cry 
staDs AFLC (Anti— ferroelec 
trie Liquid Crystal). OCB(0 
ptically Compensatory Ben 
d) , STN (Supper TwistedNema 
tic) , VA (Vertical ly Al igne 
d) Sl/HAN (Hybrid Al igned Nem 
a t i c) K*S»Sg^HTI.^ 

[0 0 9 1 ) *|g!g©S^5-^M^g7-</Wi.5rTN^- K 

OV^Xf4x #M¥3-9 3 2 5-g-, ID 6 - 1 4 8 4 2 9 
118-50 20 6#. lil9-2 6 5 7 2-g-©#^« 
tCfEtfe:d5fc?>. (Mo r i) to«>SS:JC (J P 

n. J. Appl. Phys. Vol. 36 (199 
7) p. 143-^. Jpn. J. Appl. Phys. 
Vol. 36 (199 7) p. 106 8) »ClE®*5fc 

5, TN5y^gs^^i^M»cov^-c^i. 0-12 

3 4 7 8^. wo 9 8 4 8 3 2 0%^ #ffF^3 0 2 2 4 
7 7-i-0«-^|g»CfE4e:ei5fc6. 

10 0 9 21 *%P^Oig^^^f-«Jii7>f/l'ASrSTN*- 

?SfB«/T:ilfi-Ctt. jSS-fe>'i'4'©^tt?SB^tt^J-7^*»9 0 
~3 6 0ff(D^fflJciai:t,nT*5?). ^4^«fBt4$^^© 



20 

mW^-:>5'& (An) t-t>'V^-t (d) irCDft (A 
nd) ASS 0 0~1 5 O OnmO^HJ-feSo STNS 

}srB«'T^^stwffiu^55t#a«tv^- b»-ov^Ti4, 

2000-10531 6^<ii$gfCfE®;iSfc5c 
[0 0 9 3] *%PJ©iS^^^^t^J|7^7^ASrVA^-K 
©?SB%-fe>'i'5r*i--5 V AS^SS«^iSS©Jt*=«^ v— 

— hOErtV^^ — — i^ai^STx — 5nm~5nm©$5 

~5i:i-5:it*s»*LV\ VAS!jK^«5^^Si-^^ 
20 L'^— v'— v-g — 1 O nm~l 0 nmOiifflrt 

[0 O 9 41 *^KroS5^^^W§7.<>'VAS:, OCB^ 

— KW^fB-fe>'V'Sr5fi-f-5 O C Biyj^BB^'T^SSfc^iVMi 
HAN^— K<DfSS-fe>'V'^^-t-SHANMJera*:^i^S 
«)t#«m->- V<r>%n^h UTfflt^Tt,J:V\ OCB 

30 i±HANS?KS^^r^gl1B»::^v^53t^««->-h©^# 

«)14K^5:U57t#6*)^;^14S i Si^fl^i: ®i£«»c J: •? 

OCBS^S«^^i^«fc^)^^f4HANi!!^fB* 

1 9 7 3 9 7^<2^«{ClB«*5fe^„ ^ij (M o r 

i ) teOfSlSC (Jpn. J. Appl. Phys. Vo 
1. 38 (1999) p. 283 7) JCfEteiSfeS. 
10 0 9 51 ^%^<0-m^=f-mi^y -O^J^^h^U (A 
xially SymmetricAlignedMi 
40 c r o c e 1 1) ^— KOjSS-fe/VSr^i-^ A SM§S^ 

\,\ ASM^— K©^S-fe<'H*. ■fe-'V/C?{?$dS'|a:Sl@S 
h^o ^<Ote<Dt4K(4. TN^- KWJSa-fe-'t'tlRl^T- 
tCOU-'Ttt. ^p* (Kume) ^l-OfaX (Kume e 

t al. , SID 98 Digest 1089 (1 9 
9 8)) »rfEil*sfe5, 

[009 61 
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^ ^ / 

[0 0 9 7] 

h y y 3i^^i^y :i'P.y :3L— h 
M^y ziL=^^i^\yy z^=^/uy ^:;^y : 
:^^\^>^x:^y^ K 
J 

n --f^J—A^ 

mmw^ (jiT«) 
[0 0 9 8] mJlElEl3^c^i-^^^5^^«^fflu^. m^^^m 

otitic:. S^J^Lfc>^>f/UA(omXis^?:gtaa^fc 

[00 9 9] [HJS^iJ 1 3 TfEco^feffiT^MJffiSrtTofco 

1) gftM^^r i:^^$#:cogggfh = 3. 5mm 

2) WE^ir 0MiESp=-2 0 0 P a 

3) K-:7'*feSM = 4 5 P a • s 

4) ^5^^ y 5/:7*^ y T^>'>^c 1 =0. 9mm 
5 ) JJfLjgjS S V = 8 3 . 3 c m/ s 

6) t = 8 o Mm 

[0 10 0] Z.(0^. «S3^y ^K^-toqii&S^ 1 =1 Om 
m. MiSy ^'^^^'^tf#ffl»<D^JE^i&*iA p = 0. 5 
Pa. W-^^y<0\:^y'=^^=Q. 9cm. Ji:;Zfis7^d 
= 0. 3%. #Sl^iSmf=93 (1/s) . gftiiyAK 
V-cO^^Jg^ e = 0 . 3%*t?*)ofco 

[0101] CLto^iSMJis m \ ^;l*5l^TftSb j: t)T 

c^ti^sEI-Ay. lll2^c:fcV^Tfti|!|d J:!9TO®i® 

[0102] [|llte09 2 ] TfB<7?^«^TMlKSrtTofco 

1) <!r^if{*c0Sggth = 3. 5mm 

2) iiJE^^ cO?^JESp=- 1 0 0 P a 

3) K-:/*ASm = 4 5 P a • s 

4) y ^/Tl't^ y T^>;^c 1 =0. 9mm 
5 ) gftJgJSS V = 8 3 . 3 c m/ s 

6) -<—ys^.7i, t = 8 0 m 

[0 103] r(^B$. gE5£y tK^^O^IS*^ 1 =1 4m 
m. lEigy TKvSr-gtf^H^colf^JESifiBA p = 0. 4 



10 0 

1 oas$B 

5a»ifB 

3 15 

6 oaiss 
1 oas^B 

4 0 ^ 8 O M m 
O'-S 0 0 P a 



10 0 M*§B 
1 0»»^ 
n-h 5 MSB 

4 0 0X5:]^ 
7 5fifi§i5 
1 3fiS^ ' 
8 O /im 
7 6 /im 
# 2 ju m 

P a , Wh>^y(0\fy^ 2. = 1 . 6 cm. W^-^J^^ 
= . 0. 4%. #ffiMI^»f =5 2 (1/s) . M5£y 
7K>'O#ai^e = 0. 4%T-feo^o 

[0 10 4] ro3l3fe«fa»i. mi J;^^b*^/^Tft^bct'9T 
o|i:^tcAy. 4:^ci. |112{c*5iN-cft«|d J:?)TO^« 

[0105] [UllS^^J 3] TfBO*#TSS[MSrfTofco 

1) «fL®i5^Vi:^lff*(^£Egeh = 3. 5mm 

2) iSJEf^irV'-^^— cOi^ffiSp=-4 OP a •• 
30 3) >^tt^/i = 4 5 P a • s 

4) ^-f y 5/7"^^ y T^^'J:^ c 1 =0. 9 mm 

5 ) ^W^^ V = 8 3 . 3 c m/ s 
6 ) ^—y^W^ t = 8 0 M m 

[0 10 6] aSSSy ^^-O^piSftS l =1 9m 

m. gftjgy ^'^^^r-^tP^EB^t^^JE^SiSifigA p = 0. 4 
P a . l¥;^A^(Db*:y^a = 2. 4 cm. ff;^i^7^d 
= . 0. 9%..#$SMI?SEirf =3 4. 7 (1/s) . m 
ffiy^KVO^^^e^O. 9%-e*>ofco 

[0 10 7] ^(0%m^\t. El ^C:foV^Tttj®b J: t)T 
40 cD^iiEJciAy. Il)2lcioVNTS]id ct^TOliJlE 

[0108] [|IJS0*J4] TKO^#TSSlKSrt7ofCo 

1) «£jS^^>r ^^if^$:c^Sggth = l. 5mm 

2) ®JEf^ir >'^^--CC>MJESp = 0 P a 

3) K-:/*iSM=4 5 P a * s 

4) i$^-<y 5/:7'^yT9>':^c 1 = 1. 2mm 

5 ) pEjffiiSS V = 5 8 . 3 c m/ s 

6) t = 8 o ^ m 

[0 10 9] rt^^. gg^y 1 =1 2m 

50 m. gS5Sy 7K>'^'gtp#ffl^(7)i^JBE^S4i|SA p = 0. 2 
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= > 0. 7%. immi&mf =32. 4 (1/s) . gft 

(0 1 10] :i(DmmmHs 0iic*5i/>T*^a 

[0111] [»Jifi^5] TfB©^#T'iKKSr^7ofc. 

1) mmy-( t^Wi^<Dmmh= 5mm 

2) i^Hf^-tV.'^— (Djl^ffigp = l OP a 

3) K— 7'3te^M = 4 5 P a • s 

4) ^-(V yzfi^})T9l^:^cl = l. 5mm 

5 ) mj^MBc V = 8 3 . 3 c m/ s 

6) ^Ji:^t = 8 0 urn 

10 112] Z<0^. mmV ^-y-cOW-i^^^ 1 = 2 6m 
m. §EMy*'>'Sr^tfStB^<Di^£E^iJi4SAp = 2. 0 
P a , Jf;;f».i.,7<Ofs/5^a =4. 0cm. J9^A7^d 
= 9. 0%. Wmm&Wi:f=20. 8 (1/s) , igjl 
l}^^:y(DWmme = 9. 0%-efeofc. 

[0 113] rwHJS^iltt, Sl^r*5V^Tfti^a tsu 

[0114] ^m1&m e ] Tss.(o^n-c^mi:n^ fc« 

1) «Ej£^^l'i:^4$4*:©ffil!th = 3. 5mm 

2) MJEf-^V-'^— WiSjEftp = 3 0 0 P a 

3) K— 7°^iSM = 4 5 P a • s 

4) y 2/7°^ y T^VJXc 1 = 1. Omm 

5) MjiS3SSv = 8 3. 3cm/s 

6) -<~:^m^ t = 8 O/zm 

[O 1 1 5] C:©^, gSjlj;;jf>-©3FJ!D*$ 1 =7. O 
mm. SSJSy 2K>'Sr-Stf#B^©||jE^llil*SA p = 2. 
0 P a , J^^S^AyCDfy^a =0. 7 c m. JSg^^piix^* 
d = 0 . 5 f = 119(l/s),gfE 

Jf y jK^-OftSi* e = 0 . 5 %T-fc-ofCo 

[0 116] r ODSIlfefiJiJtt, Ell ^c:*5^^Tt6ilSa irftH 

bora<Digj®{cAy . la2^rJ3^^T*38c tflM 

[0 117] [*i£0^j7]TfE<D^#T'MMSrffofc. 

1) Mi!E^<^i:3ti?i*:OSgth = l. 5mm 

2 ) ?tBE5^ i^^^— ©i^fg p = 0 P a 

3) h'—:f^mu=4 5Pa ■ s 

4) y S'T'i^ y77i^;^c 1 = 1. 2mm 

5 ) SEJ£5$|S V = 3 3 . 3 c m/ s 

6) t = 8 0 urn 

[0118] r (om. iis.m y ^so^ip*!?* $1 = 12. 

Omm. y d<Vja6^0||^JE^i!imf^= 1 7 OH z . 
ffiyzK>S:^tf#ffl^©»Sg!S)«SA p = 5. OP a. 
J?^A7t^ f-y^a =0. 2 cm. J¥;5fA7^d = 0. 
4%. 1*fgM|jS^f = 1 6 6. 5 (1/s) . ^ffiyiK 
>-co<$|g^e = 0. 4%T'fcofc„ 

(0 1 19] r<Dii:te««JH. 01 ^c*i^^TftlSa s 



borao^^fcAy. D2»;l^=^^TS^c i 
[0120] [^lifi^J 8 ] TfE©^#T-|g0SrtTo fc, 

1) mm^^ t^mi^<Dmmh = 3. 5 mm 

2) ?gffi5^^V^<-<Dj^flE^p=-3 0 0 P a 

3) ^mh'-y^^fi=4 5P a • s 
I'M h'—y'^&M s = 2 0 P a • s 

4) ^-ry s/7'i?yT7:^;^c 1 = 1. Omm 
5 ) gSSiS^ V = 1 3 3 . 3 c m/ s 

ao 6 ) ^~-::^m^ t = 8 0 /I m 

[0121] Z<Of^. m.mV ^>'(DW-i^^ 1 =8m 
m. ^®y /JfVSr-&tf#H^<Dgtffi^i!)«SA p = 0. 2 
P a . J?:;f^A7© t's'^a = 1 . 2 cm. Ji[;^^i^7^d 

= 0. 1%. #^jiliSl^f = 1 1 1 (1/s) , S£5Sy 
^>'©#^*e = 0. 1%-Cfcofc, 

[0 12 2] roHJSfi^fi. Ellfc*5^^Tft^b ifJT 
ofS^JCAy. Sfc. lll2^c:*;^^TftJld J:(3T«Dtg« 

[0123] mmm92 Tfs.<o^^x-mm^n^tc, 

20 1) M5i:J^'1'i:^^t«:<^ffi«h = 3. 5mm 

2) MJEE^^^^/^— wMffiSp=-2 OOP a 

3) K-7'*SS/^ = 4 5 P a • s 

4) y yZT^ DT^^^^c 1=0. 9mm 

5) tS5S3S*v = 8 3. 3cm/s 

6) ^— ;^J?;if t = 8 O^m 

[0 12 4] r©^. ggffiy 1 =1 Om 

m, ggffi y jK>'Sr-&tr#ffl^©Sl^ffi^SitB A p = l . 2 
P m^J^7(Dtr-y'f-a=0. 9 c m. J^;»^A7^d 
= 0. 7%..j#^jl))Ki!cf = 9 2. 6 (l/s) . iffiif 
30 ysH>'CD#aS^e = 0. 7%-^feofc, 

[0125] :i©|l:K^jf±. ig| 1 H:*iv>Tfti^b J: tJT 
iO^^fcAy. ®2^r^3^^T*l9d J:!9T©«S*^ 

[0126] [tb^S^Sj 1 ] TIEW^#-e«lg^tTofc, 

1) SitiejS^'ri:5^1t(*©ffiR|h = 3. 5mm 

2) V/^— «^®iEgp=- 1 OOP a 

3) K— P^*fiS,x = 4 5 P a • s 

4) jJ^'f y yT7i^:^c 1=0. 9mm 
5 ) flt5S)$S V = 8 3 . 3 c m/ s 

0 6 ) ^—:^m?^ t = 8 0 /I m 

[0 12 7] ^(Dm. »SMy d<:/C>Jp*&ftS 1 =1 4m 
m. aS5Sy d<>-Sr-gtf#H^c9||jE^ii)tgA p = 2. 4 
P a . ff;i^A7(Des/^a = 1 . 6 c m. Ji:;?/tA7^d 
= 2. 4%. #^jg^^f = 5 2 (1/s) . »lEJ4yd< 
V©#^^e = 2. 4%T-fcofCc 
[0 12 8] :iOiti50iJI4. Ial^C*5^^Ttti^b i (?± 
<^^l$fcAy. EI2fwi3l^Tftlld J: "Jio^i^ 

[0129] [Itmm 2 ] TIB(D*#T-S!!lK=|rtTo^. 
> 1) m-MV-^ t^mW<DSs.mh = 3. 5mm 
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2) MJE9^^>^<-cOMffiSp=-4 0 P a 

3) V-y''^S.ti = A 5 P a • s 
A) ^-^ ]) y:^^ ])7yl^:^c \ = 0. 9mm 

5 ) gSjiiSg V = 8 3 . 3 c m/ s 

6) ^—y^W^t = SOnm 

[0 13 0] wCO^. ^EMy^i^ 1 = 1 9m 
m. MjiiysJ<V^r-^tf^ia^(D!^JEg?iiitiAp = 2. 4 
P a , J?;'»^A705fy^a =2. 4 c m. ff^A 7* d * 

[0 13 31 ^gjtlwT-fe-'i'n— hj/ T-fe^'— h S: 3 0 

1) »it®^'l'i:^i$#:©8§gSh = 3. 5mm 

2) WS.'^^>'^<—<DWS.S.p = OPsi 
3 ) K— ;/ = 3 0 P a • s i 

4) y s/r/iJ'yT^VJ^c 1 = 1. .2mm 

5 ) SEif iS* V = 1 6 . 7 c m/ s 

6) ^— t = 8 0 M m 

[01341 :i<3?^, «£Jf y ^V-O^l^J*^ 1 = 1 Cm 
m, JKvSr-^tf^H^w^ff^i&tSA p = 0. 5 

= 0. 1%. #SSll«ilgcf =1 6. 7 (1/s) , SltjiS 
y7KV©#i^^e = 0. l%T?feo:fc„ 

{mmm2. s 3. JteflE^tafi-^firs 20. -^tk*© 
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* = 5. 3%. #^Jllg[^ f = 3 4 . 7 (1/s) , c£lf 
y ifs-^cyi^m^ e = 5 . 3 %T-feofc, 

[0 13 11 r®tt.S09tt, miciiav^-cftilb J:?)± 
(D|g^»cAy, ^fc. EI2»c*Jl>Tft«d J:*)±©|g*gE 

[0132] [HiS^iJ 1 0] K-:/^*Sr^x.T, TIE 



1 0 0S»gB 
1 0£S$|S 

3 1 5fi»gB 
6 OS»gB 
1 OSS$D 

S$ [0 13 51 r®|IJ60iltt, Ell<r*5^,^TS«b iOT 
©ISi^lCAy. *fc. II12 ^c*3t^TS^Id J: OTtOli^ 

[0136] [|IJia«^ 1 1 ] 

•y-'1'X2mm) Sr#>fr JCiS^D UTttii^:rc. ^JP^. ^ 
S (2 5*0 JeiTS^ra, 2 5*C»rTj)teb. -^jvti-^ 

-J^^vi: v'rJ' y T-fe h / —J\^R.Xf 

[0 13 7] 

1 6 



iJ' n K^JK't' 6 ICfi%<Dite*3 0 5 m P a • s ) 





5 




1 OKftgIS 




5f7£8i! 


;>< ^ y — -'I' 










3Kl;ge 




3WSr$ft 


(->y;& (*iiS2 0nm) ) 


0 . 1 KMU 


^Sfe^i^PiiiDlSiJ a 


0. lK»95 



(2. 4-t*;7.- (n-:^j^f^>'i'^::i-) -6- ( 4 - t Ko df-ix- 3 , 5- 



5' 



0. 

ix— t e r t — Ji:::iyV) 



(2 (2* - 1 KD:3ri/-3 

(2 (2* - t Ko^v—a 

C12H25OCH2CH2O-P (=0)-(0K)2 0. 
[0138] m^-t^b^mmmm-CnhtlitZay so SJSOttS*^ l e O P a • 



0. iW&U 

5 ' — i/— t e r t —T^J\^yzxLZ=.jX^) 



0 5K»gi5 

S (4 S^C) Tfcofcc 
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[0139] <-fe/VD-;^ h y ym&(r)'^^W^ 
-if LmLaT?i2ljSbT, -7 0'C-C3^P^i:;^jr?)J:5 

'g'|g?Sr^iBLitS!i^^t J; 9 l 2 or*-et£^S:±# 

m, r# 6 3j ) t?jSiigL. ^feir. *fejmiSfii«o. 

0 0 2 5 mm(^jS^ (df-yv^tii. rFH 0 2 5j) 
[01401 <-fe-'VD h y T-fex- h^^^roSKffiSS! 
hl^?Sfi 2 5 P a • s T-feofc. r O^JSSrHiStaj 1 0 

[0 1 4 1 ) sftMy j}?>'CO^*aft$fil = 20 

9. 5 mm. »it@ y 5J^>'$r-^tP#ffl^O|^flE^S)<S A P 
= 0. 5 P a . J^^^A^Ot's/f^a = 1 . 1 mm. 
A7^d = 0. 1%. #|gfflj^|^l 7. 5 (1/s) . 

ssjg y >(D#ji^ e = 0 . 1 %-efc o fco 
[0 14 2] w©ll:te0^J(i. lllH;:*5V^Tfti§Sb iUT 

[0 14 3] <S*tgSJtK>±IB^#»-TMitUfc-fe/V 

[0 144} (E5i5Mffi^^?i^A<oiSM) -r^-^v^^y 
;3;y f.-^v^v^T^' y fi. v'--i>'^aiy ;p!.y h 

ITDPHAJI) 12 5g. f;^ (4-;?'^^ y n^/l^ 
K (fi^JS-fb (tt) TMPS 
MAJ ) 125g^. 4 3 9 g©y^.'l'^'5^>'V-5r Kv/ 
n-.dr1>-y >'= 5 0/5 0K»%roS-g-^i^{c:^M 

®, ^>()Vi}i>^=^T 9 0 7J) 5. OgSr/^tg^ 

3. 0 gSr4 9 g(D^^>'W3i5=->'V-Jr 

W:<Om,^^\-i. 1 . 6 0 T-feofco 
[0 14 5] ^btc:, C(75g?^fr3pfcSjjaS2 ;/m<DliS^f| 

^y j^^f^u-vSt^ (iliW^k^ (t*) SD°ni& rsx- 

200HJ) 1 0 g^rgSilPLT. Sjlx-f ;^^-'fCT5 0 
0 0 r p mX' 1 BtKJI#. i^tfc Lfc^, ?LS 3 0 ;i 

[0146] (^^- K = - h^ffi^^iSD©!!!®!) ^^1- " 
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^5i-(ktt/^-K=>- hMjsgfe (J SR {») . Try 7 

-Ch KZ-768 9J 7 2K*%) 250giSr62g 

T^tfeJ^fcMM©®^ff^fl 1.53 -cfcofc. 

[0 14 7] w<O^Ji£S:?LS3 0Min©JKy 

[0148] ('^m^^mmmMWi-E(mm mw 

1. 4 2©^^gtt-g7 5/^JKy-i'- (JSR m 
i'TN-04 9j) 200 9 3g»CMEK-ST 
1 0 ~ 2 0 n m. 3 0 S 

i 02>^>'l'OMEK^^tJ:!fe. ea-fk^ (ft) ffi!) 8g. 

-^ypjif^/v^ h >- 1 0 0 g Sr^a. ?L 
Si Mm©3Ky:7'nf U'>'tJ7><^v^--eiSj@UT. 

[0 14 9] ±IS8 OMmCDff^O-tr-'i'O — ;^ hyr-fe 

/<-=— ^ — S:^V^T&*U 1 2 0"C-e*tjBI©^. 1 
6 0W/'craW^^^^^5'>'^/^7'l' K^VT^ (T4if^y 
^y^y^ (tt) SrfflV^T. BB^4 00mW/'c 

m 2 , figit Jr 300mJ/cm2 ©^^^$r^-« LTM 

[01501 ^<0±.\n. JiiEESB£^^S^}SASr>'^-=i 

2 o-c-ei 0:J>Prg^filu. m^o. 09 

[0151] [Jte?fi^3] Hm^ill 1 il^S/^-fe/VD- 

[ 0 1 5 2 1 ^<D^:^. sgjgy ^sK^-w^ptiiftjtt 1 = 1 

4. 5 mm. »SMy*':^Sr-&tj>#ia««>#ff^Si(iSAP 
= 2. 5 P a . Ji;?f A^Oh's^^^a = 1 6mm. Jf:;9-A 

7^d = 2. 6%. »ijgjiiS[^5 3 (1/s) . mmi) 

5}<i^<D»^^e = 2. 5%T-fcofc. 
[0 15 3] rcoitlS?0^J»i. 01 f;i*51/\TS^b J; 9± 
©IBi^lcAy. 4^. 12i2^c:*5V^Tftiild J:?)±<^fg^ 

[0154] [KWI^ihlgc^Wffi] 1 1 RVtt^ 

m3izX<!)nhiv1t±^^yo~:^ h y T-fex— f"^>^i'A 

[01551 ( 1 ) MESlt^ST/fe* 

^>^?tSf+v-5 5 o (0*4^^ (*^) m) \z.r^-:r9 

- ARV-4 7 4?ril«LT. 380~7 8 0nm<0 
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^ffiSlt^^SUSL. 4 5 0~6 5 0 nm©2F*&g|f^ 

5*?feilED 6 5 © 5 SAt*it{C?^-t-?)iERlt3t©fe*Sr« 
fC I E 1 9 7 6 L * a * b *-feSPBl©L *fiE. a* 

[0 15 6] (2) a^^Slt* 

^>3t^gi+v-5 5 0 (0;$::»-7t (*) m \z.r^-f^ 

— I LV-4 7 1 trSI^LTv 3 8 0~7 8 0nin<D 
^L. 4 5 0~6 5 0 nm©¥*&SM^S:3ffaiUfc. 

[0 15 7] (3) "-^-rx 
^'fX;>«— iJ'— MODEL lOOlDP (B*®feX 

[0 15 8] (4) #&«®«f¥ffi 

Sl^tiwffi^t UTj IS K 540 o\z.%m<n>^Wm 

RHf 2^rB^|iSL:t^. J IS S 6 00 6fca«-t- 
■5 3HWf*»ffi&^^Srfflt^T (#*: 1kg) , JUT© 

n = 5©rF«t-*5^■'T^S*s^<^^t>b^^'ie^^ : O 
n = 5©f?'(a5^c*5^/^T«^5l 3^»i2 0 :A 
n = 5©|f«tC:*5VNT«*S3-o£l.±. : X 

[0 15 91 (5) ^te^ 
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*iaS2 5'C. 0%RH-e2^FB^ISSLfc^, 7K»r 

5. 

[0 16 0] (6) a»M#sc 

gctUTf*. Kl*ISihlgSr2 5*0, tB*fMe6 0%-e2 
^r-mSLfc^. HE I DON- 1 4»^^S!l^«l' J: 
t) 5mni*;^x:^i/^fl9]*. #a 1 0 Og. jf^e 0 c 
^ ih/m i nlCT^^bfcfflSrfflV^fco 
[0161] (7) KtettfFflii 
^ESJh»lC>'l'-/<— brotf^aSL^^tfl- (8 00 0 

Life. 

^^*r©®¥P*5^ < fed" b ^ : ® 

:^?trt"©?ifPi6StJ-rdM;ii3;i^5 : O 

[0 16 2] (8) S^ftWffi 

Kl*^:d5|&^^©Av»c^;^:5 : x 
£A±©W'(ffi^*Sr« 1 XHTFTt. 

[0 16 3] 

[^U 
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[0164] J!Ji±©^*, HJSt?^] 1 1 . )icMm 3 t 
nm-^^'^ (S«4A) . fb»^«^©J:p^j:lR4^ 

[0 16 5] Ld^L/idSb. J:b|SE0-(l3tr*5V^Ttt. 

©M^A7:6Si«-C?6®-e#s:it6SJtJRi \.X\-m.yLU 
[0166] [B^KtiRltBSlhM^tS] MIBUm^ll 1 1 

^'f^©eJfe^J5^;^^;i5/i:^^fc^^)»cffi3^fc=I V h^:^ hds^it> 
[0 16 7] ±fa^^«(4. ]if#Lfc^y t'=.'VT/v=> 
I^Sts ^©ii*ili!i*s<S5tM©Siii«it¥t7Jc/j:5, J: 5{c 



«^J^ffiV^T. ■(15t^^©S*MW»;ilA5MltTf^S!!b 
[0 16 8] 

©l^s/^iJ^^^ix^i: ©H«d5ii«D5itSlgclr J: 5 
[|SIS©tffi¥/i:%IS] 

[HI] my^j^^mhm^j^y^^'y^tiDia^t.m. 

[0 2] SSt®5iS&l^#^illtS^i:#lffi*t©§3# 
[0 3] *?gBJ»r J:5K^^^«^Bg7^;^A©®it::^^i 

[04] *38BJ»cJ;5lS3>^<^ili7-f-'WA©f!!5t:&fe 
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[05] *^PJJci5ia^^^i»J!§7^/wAoMii:&i£ 

[1218] *|80Jtr J:^lS^>^«J!g7.f^vA<Da^3t:^& 
[0 9] jgjatgSrgSlitfc^JSSSBI^ewSlEM^^'fSB^^ 10 

[mill ^m.wi-kwmzmwimm:mm.<r>mMf^^u 

[0 1 3 1 mm.m^n\-ttmmmm:^is.<o'm^^-(n 
[m 1 4 ] iim*Riiri3i:itfc^JSSsii^3S®©s£jii5^'< as 20 
[la 1 5 ] s; ^ ^n\'iitmm.mmmm.(r)mm 

[ m 1 6 ] ig® 7* o y j5' 4r^»t f;i^^Mai3l«W«E54 
[ la 1 7 1 iSffl:/ o 5/ SrSSit fc^?K$iffii^iBro«E® 

[HI 2 0 ] mmi-kWinfz.mm.m!m^m.<DmMi^^ n 

[ 111 2 1 ] iHiSi^trlSrtt ^^^$i[llS^S<omJi^W' as 

( HI 2 2 ] sr^it fc^jKffliKi^BwMji as 
[023] jgja^ :yt:m\'ii^^mnmmm.<om.mi^ 
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[02 4] Sm^-f >-Sr^»t/c^^SKSiS©»£My 
[02 5] Jgm7^ vi&S?»tfc^t£$Sl^SliSo«E5E^^ 
[02 6] >5rl$»tfc^?SS!MiS«0«£®^^ 

[02 7] ig®«sr^»tfc^jss{B^iife©«Eja£j/-i'a$ 
[02 8]. mw&-kw^-ifzMwm.m^w<n>mM^'in 
[029] iim:/o y ^ ^^\'if:mssm^^<r>'sm 
[03 0] mmk-^wimzM'am.m^^'om&^-in 

55-o^5S;0t?fc5. 
[03 1] Jgm^l5:B!;itfc^?Sli!ilSS?e«D«D3E^^i'aJ 

r5>©m^0T-*)So 

[03 2] mm.y -{^^-^WL\ifzMWimm:^m.<j^m&d>' 



[033] mMy-i' 
^as:J^co«5a:0-efe2). 

1 -gEig^^-f 

2 -S^^*^ 

3 •jaE5=■•YV>'^— 
4■••yJi?>' 



1 0 

2 0 

3 0 

4 0 

5 0 

6 0 

7 0 

8 0 

9 1 
9 2 
9 3 
9 4 
9 5 
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[07] 
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(51) Int. CI. 7 
C 0 8 L 
GO 2 B 

// B 2 9 K 

B 2 9 L 



1/10 
6/30 
l:00 
7:00 



F I 
C 0 8 L 
GO 2 B 
B 2 9 K 
B 2 9 L 



T-T^-^• (#%) 



1/10 
5/30 
1:00 
7:00 



CO 8 L 101:00 



C 0 8 L 101:00 



(72)?6PJ# ®ffD 



F^ — i^(#%) 2H049 BA02 BB13 BB33 BC09 BC22 
4F071 AA09 AA22 AA26 AC07 AD02 
AE04 AE05 AEIO AE19 AF25 
AF31 AF32 AF58 AH12 AH19 
BA02 BB02 BCOl 
4F205 AAOl AB07 ABIO ABll ABU 
AC05 AGOl AH73 AM26 AM28 
AR02 AR08 GA07 GB02 GC07 
GF24 GN24 GN25 
4J002 AB031 BC032 DEI 38 DEI 48 
DE238 DJ008 DJ018 DJ038 
DJ048 EC030 EE030 EE037 
EH030 EH036 EH046 EH117 
EH146 EQ017 ER027 ET007 
EU177 EW046 EZ007 FA082 
FD026 FD037 F1)200 FD202 
FD209 FD318 GPOO HA05 



